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© Roller door. 

© A cable (10) is connected to each of the ends of the cross BG. 4 

member (7) fixed to the free end of the flexible panel (1) of a 
roller door, and passes over lower fixed return pulleys (11,12), 
over an upper pulley (13) which Is rotatable In a vertically 
movable bracket (16), and is connected to a lower fixed point 
(15) with the interposition of a helical tensioning spring (14) 
working under tension. The bracket (16) Is supported by a flat 
belt (17) or a cable wound onto the shaft (3) of the roller (2) onto 
which the panel (1 ) is wound, In the opposite sense to the sense 
of winding of the panel, and is subject to the action of a 
balancing spring (19) working under tension and serving to 
balance the weight of the panel. The balancing spring (19) may 
be replaced by a counterweight (24). 
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Descripti n 

Roll r D 

The present invention relates to a roller door 
including a flexible panel provided with a cross 
member at its free end, a roller onto which the panel 5 
is wound, two vertical guide frames provided with 
facing vertical slots in which the ends of the cross 
member are engaged, means for balancing the 
weight of the panel, and means for keeping the panel 
under tension vertically. w 

A roller door of the above type is known from the 
published European application EP-A-144,893 and. 
includes balancing torsion springs housed in the 
upper horizontal roller onto which the panel is 
wound and tensioning torsion springs arranged at 15 
the sides of the roller, which tension the panel by 
means of lateral vertical cables and pulleys fixed to 
the ground. 

Since helical torsion springs have much greater 
diameters than helical tension springs with the same 20 
performance, this solution requires shafts of very 
large dimensions and does not permit the produc- 
tion of large doors. Moreover, this solution involves 
difficulties in the carrying out of maintenance and 
adjustment of the springs, which are not situated in 25 
easily accessible positions. 

A roller door of the above type is known from the 
patent US-A-3,878,879 and uses, on each of the two 
sides of the door, a closed system constituted by a 
cable which connects the free end of the panel to a 30 
roller fast with the roller onto which the panel is 
wound and passes over two fixed pulleys and a 
vertically movable pulley subject to the action of a 
counterweight. 

This closed system simultaneously fulfils the 35 
functions of balancing the weight of the panel and of 
tensioning the panel itself. 

This system has the disadvantage that adjustment 
of the balancing necessarily involves an undesirable 
simultaneous variation of the tensioning. 40 

Published European patent application EP- 
A-125,217 describes a variant of the system known 
from the aforementioned patent US-A-3,878,879, in 
which the counterweight acting on the vertically 
movable pulley is replaced by a helical spring 45 
working under tension and, in the case of large 
doors, a second cable is added which is wound onto 
a roller fast with the roller onto which the panel is 
wound and having a larger diameter than the latter, 
passes over pulleys, and is subject to the action of a 50 
counterweight having the function of increasing the 
balancing of the weight of the panel. As well as the 
disadvantages indicated above, this system has a 
more complicated and expensive structure. 

In order to avoid the problems of the aforemen- 55 
tioned known solutions, the subject of the present 
invention is a roller door of the type specified above, 
whose main characteristic lies in the fact that to each 
of the ends of the cross member is connected a 
cable which passes over at least one lower return 60 
pulley supported rotatably at the base of the 
respective vertical frame and over an upper pulley 
mounted rotatably on a vertically movable bracket 



r 

supported by a fiat belt or cable wound onto the 
shaft of the roller in the opposite sense to the panel, 
and which is connected to a fixed point at the base 
of the frame with the interposition of a tensioning 
spring working under tension and serving to keep 
the panel under tension, the bracket being subject 
to the action of balancing means which exert 
thereon from below a downward force serving to 
balance the weight of the panel. 

Further characteristics and advantages of the 
present invention will become clear from the 
description which follows with reference to the 
appended drawings, provided purely by way of 
non-limiting example, in which: 

Figure 1 is a partially-sectioned schematic 
front view of a roller door according to the 
invention, 

Figure 2 is a schematic plan view of Figure 1 , 

Figure 3 is a partial section taken on the line 
3-3 of Figure 1, 

Figure 4 is a view similar to Figure 3 with the 
door in the open condition, 

Figure 5 is a perspective detail of the device 
for adjusting the tension of the balancing 
spring, 

Figure 6 is a variant of Figure 5, 

Figures 7 and 8 show a variant of the 
invention in views similar to those of Figures 3 
and 4, 

Figures 9 and 10 are views similar to 
Figures 3 and 4 of a further variant, and 

Figure 11 is a partially-sectioned partial side 
view of the part indicated by the arrow XI in 
Figure 9. 

In the embodiment illustrated in Figures 1 to 5, the 
flexible panel, for example of plastics material, of a 
roller door is indicated 1. 

The panel winds onto a winding roller 2 whose 
shaft 3 is supported rotatably in the upper structure 
of the door, indicated 4. 

The shaft 3 is rotated by an electric motor M 
through a transmission 5. 

An electromagnetic brake 6 associated with the 
motor M is released when the motor is supplied and 
engaged under the action of a spring when there is 
no supply to the motor. 

A lever control (not illustrated), enables the above 
brake to be released in an emergency, to enable free 
rotation of the shaft 3. 

The free end of the panel 1 carries a cross 
member 7 whose ends are engaged in guide slots 
formed in two vertical frames 8 which support the 
upper structure 4. 

Associated with the cross member 7 is a rubber 
protective device 9 serving to reverse the sense of 
rotation of the motor M in the event of the cross 
member encountering an obstacle during the clos- 
ing of the door. 

Connected to each of the two ends of the cross 
member 7 is a cable 10 which passes, within the 
respective frame 8, over two lower return pulleys 11, 
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12 rotatably supported at the base of each vertical 
frame 8, and which is wound, in the sense opposite 
the sense of the winding of the panel 1, onto an 
upper vertically movable pulley 13 connected with 
the interposition of a helical tensioning spring 14 
working under tension, to a fixed point 15 at the base 
of the frame. 

The pulley 13 is supported rotatably by a bracket 
16 supported by a belt 17 whose folded end is 
gripped by a clamp 18. 

The belt 17 (which could also be replaced by a 
cable) is wound onto the shaft 3 of the roller 2 in the 
sense opposite the sense of winding of the panel. 
Clearly, instead of being wound directly onto the 
shaft 3, the belt 17 could be wound onto a pulley 
fixed to the shaft. 

The bracket 16 is connected at its lower end to a 
helical balancing spring 19 working under tension, 
the lower end of which is connected to a fixed point 
20 at the base of the frame 8. 

The spring 19 is preferably dimensioned so as to 
exert on the shaft of the roller 2 a moment greater 
than that exerted by the weight of the panel 1 in a 
clockwise sense when the door is in the closed 
position. 

The device described above enables a correct and 
constant balancing of the weight of the panel 1 and 
its cross member 7 to be achieved as a result of the 
variations in the diameters of winding of the panel 1 
on the roller 2 and of the belt or cable 17 on the 
shaft 3 which occur as the door moves from the 
open position to the closed position. Moreover, it 
enables the desired tensioning of the panel to be 
achieved when the door is closed. 

As illustrated in Figure 5, the lower end of the 
bracket 16 carries a cross member 20 inserted 
between the upper coils of the spring 19. 

A possible counterweight fixed to the base of the 
bracket 16 and housed within the balancing spring 
19 is indicated 21. 

The above-described device for connection bet- 
ween the bracket 16 and the balancing spring 19 
enables the tension of the spring to be adjusted 
easily from the ground, in fact, after the disengage- 
ment of the clamp 18 to detach the belt 17 from the 
bracket 16, it is only necessary to rotate the bracket 
to vary its axial position relative to the spring 1 9. 

The tension of the tensioning spring 14 can also 
be adjusted easily with the use of a known axially 
adjustable attachment device for connecting this 
spring to the cable 10. 

It is thus possible easily to adjust the tension of 
the balancing springs 19 housed in the vertical 
frames 8 in the event that the characteristics of 
these springs undergo variations with time, and to 
adjust the tension in the tensioning springs 14 
according to the wind strength. 

Furthermore, the above-described system en- 
ables extremely quick, simple and effortless manual 
operation in an emergency; in fact, it suffices 
manually to release the brake coupled to the electric 
motor M, since the closed door opens automatically 
up to its maximum height due to the prevalence of 
the moment exerted by the spring 19 over the 
moment exerted by the weight of the panel 1. 



In the embodiment shown in Figure 6, the device 
for adjusting the tension In the balancing spring 19 
differs from that described with reference to Figure 5 
in that a cross member 20a provided with two holes 

5 22 at its ends, through which the upper coil of the 
spring 19 is passed, is fixed to the base of the 
bracket 16. In this case, the adjustment of the 
tension of the spring 19 is also achieved by rotation 
of the cross member 20a relative to the spring after 

10 the removal of the clamp 18, which must be fixed 
again after adjustment. 

The variant illustrated in Figures 7 and 8 differs 
from that illustrated in Figures 3 and 4 in that the 
cable 10 passes over a single return ptriley 23 at the 

15 bottom and is wound onto the movable pulley 16 in 
the sense opposite the sense of winding of the 
panel. In this case, the tensioning spring 14 housed 
In each of the two vertical structures 8 is situated on 
the side of the panel 1 opposite the balancing spring 

20 19, instead of being between the panel 1 and the 
spring 19 as in the embodiment described above. 

The variant illustrated in Figures 9 to 11 differs 
from the embodiment of Figures 3 and 4 in that the 
spring 19 for balancing the weight of the panel has 

25 been replaced by a counterweight 24 fixed to the 
bracket, indicated 116, which is supported by the 
belt 17 and carries the upper return pulley 13 for the 
cable 10. 

As shown in Figure 11, the bracket 116 is in the 
30 form of a hollow body comprising two containers 25 
which are side by side and support the pulley 13 
between them. The lower parts of the containers 25 
contain lead which is introduced by casting and 
forms the counterweight 24. Loose metallic material 
35 can be added to the upper parts of the containers 25 
to adjust the balancing. 



40 Claims 



1. A rolle door including a flexible panel (1) 
provided with a cross member (7) at its free 

45 end, a roller (2) onto which the panel is wound, 

two vertical guide frames (8) provided with 
facing vertical slots in which the ends of the 
cross member (7) are engaged, means (19, 24) 
for balancing the weight of the panel, and 

50 means (14) for keeping the panel under tension 

vertically, characterised in that to each of the 
ends of the cross member (7) is connected a 
cable (10) which passes over at least one lower 
fixed return pulley (11, 12; 23) supported 

55 rotatably at the base of the respective vertical 

frame (8) and over an upper pulley (13) 
mounted rotatably on a vertically movable 
bracket (16, 116) supported by aflat belt (17) or 
a cable wound onto the shaft (3) of the roller (2) 

60 in the opposite sense to the panel (1), and 

which is connected to a fixed point (15) at the 
base of the frame (8) with the interposition of a 
tensioning spring (14) working under tension 
and serving to keep the panel (1 ) under tension, 

65 the bracket (16, 1 16) being subject to the action 
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of balancing means (19, 24) which exert thereon 
from below a downward force serving to 
balance the weight of the panel (1). 

2. A door according to Claim 1 , characterised 
in that the balancing means comprise a balanc- 
ing spring (19) working under tension and 
connecting the bracket (16) to a fixed point (20) 
situated at the base of the respective vertical 
frame (8). 

3. A door according to Claim 2, characterised 
in that the action of the balancing spring (19) is 
assisted by a counterweight (21) applied to the 
bottom of the bracket (16). 

4. A door according to Claim 2, characterised 
in that the balancing spring is a helical tension 
spring (19), and in that the bracket (16) is 
provided at its base with a cross member (20) 
inserted between the upper coils of the spring 
(19) so that adjustment of the tension of the 
spring (19) is achieved by rotation of the cross 
member (20) relative to the spring (19). 

5. A door according to Claim 2, characterised 
in that the balancing spring is a helical tension 
spring (19), and in that the bracket (16) is. 
provided at its base with a cross member (20a) 
having two end holes (22) with horizontal axes, 
through which the upper coil of the spring (19) 
passes so that adjustment of the tension of the 
spring (19) is achieved by rotation of the cross 
member (20a) relative to the spring. 

6. A door according to Claim 2, characterised 
in that each cable (10) connected to the cross 
member (7) of the panel (1) passes over two 
lower fixed return pulleys (11,12) and is wound 
onto the movable pulley (13) In the same sense 
of winding as the panel (1), so that the 
tensioning spring (14) is between the panel (1) 
and the balancing spring (19). 

7. A door according to Claim 1 , characterised 
in that each cable (10) connected to the cross 
member (7) of the panel (1) passes over a lower 
return pulley (23) and is wound onto the 
movable pulley (16) in the sense opposite the 
sense of winding of the panel (1), so that the 
tensioning spring (14) is situated on the 
opposite side of the panel (1) to the balancing 
spring (19). 

8. A door according to Claim 1 , characterised 
in that: 

- the balancing means (19, 24) are dimen- 
sioned so as to exert on the shaft (3) of the 
roller (2) a moment greater than that exerted by 
the weight of the panel (1) In the various 
positions of the door, 

- the roller (2) on which the panel (1) is 
wound Is controlled by an electric motor (11) 
through an electromagnetic brake (6) and is 
provided with a manual control for releasing the 
brake and enabling the automatic opening of 
the door under the action of the balancing 
means (19, 24) in an emergency. 

9. A door according to Claim 1, characterised 
in that the balancing means are constituted by a 
counterweight (24) applied to the base of the 
vertically movable bracket (116). 



10. A door according to Claim 1, characterised 
in that the bracket (16) is in the form of a hollow 
body, and in that the counterweight (24) is 
constituted by lead cast into the lower part of 
5 the hollow body. 
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